Abstract. In this article is examined the an approach to the design of linear motion mechanisms, which consist of selfstopping planetary transmissions of the type 
Introduction
Recently the roller-screw mechanism (RSM) are widely used in linear motion drives [1-4, 9, 10] . These mechanisms have a high coefficient of efficiency in backand-forth stroke and the drives that use RSM to hold the load must have different automatic stopping mechanisms, which significantly increases the weight and the dimensions of the drive [6, 11, 12] . The application in such drives of self-stopping sliding screw-nut transmissions and worm gears with a forward stroke efficiency of <0.5 dramatically reduces the efficiency of the drive [5, 6] .
Therefore, the search for new design solutions of actuating mechanism to drives with output linear motion is an actual task.
Self-stopping toothed planetary transmissions are promising for use in actuating mechanisms of such drives [8] .
The carried out study of cylindrical transmission showed that, in order to achieve the self-stopping in them, it is necessary to use a self-stopping gear with a significant misalignment. [7, 8] As in the spur gears the possible misalignment of the profiles working areas are very limited because of the risk of tapering or undercutting the teeth, if it is necessary, they are replaced by helical or double helical gears, for which is possible a considerably bigger misalignment. In the helical transmissions the misalignment magnitude of the working profiles from the origin is mainly determined by the difference between the angles of inclination of the teeth profiles, which are part of the engagement [7, 8] . Therefore, the task of ensuring the self-stopping of the planetary transmission in a given state determines the necessary angles of inclination of the teeth in recession engagements. At the same time, the normal profiles angles are selected from the same consideration as in conventional transmissions.
General conditions
The kinematic diagram of the planetary transmission 3 1 H A with a one-crowned planetary pinion 2 having a external engagement with the central wheel 1 is shown in Fig. 1a , diagram of forces in the engagements of this transmission is shown in Fig. 2 . The forces, acting on the cage H and the cage itself are not shown in Fig. 2 .
We will write the links equilibrium equations in steady flow in the traction mode of the forward stroke when the wheel 1 is the driving one and the cage H is the driven one: 
where
If the friction force is proportional to the normal reactions, then the coefficients k ij are:
Solving the system of equations (4) ... (5), we will find the relation of the input and output moments:
Multiplying by the transmission ratio, and considering that the main radii are proportional to the number of teeth, we get the known formula [8] for the coefficient of efficiency of forward stroke: 
The realization of the conditions (11) substantially does not impose any further constraints during the design of the transmission, since at the real values of the coefficient of friction in the engagements these conditions won't be completed just for the wheels with very large angles of inclination of the teeth (over 80º).
The equations of the links equilibrium in traction mode of the backward stroke differs from the equations (1) ... 
Multiplying by the transmission ratio, and considering that the main radii are proportional to the number of teeth, we get the formula for the coefficient of efficiency of backward stroke η Н1 :
It should be noted that in the formula (19) the coefficients of efficiency η 21 and η 32 of backward stroke of every link are included, but not the coefficients of the forward stroke. Since the coefficient of efficiency of the backward stroke can be significantly different from the efficiency of the forward stroke, especially in the recession engagements, this circumstance is very essential.
From the equations (15) ... (17) and (19) it follows that during the realization of the wheels 1-2 to the recession engagement the conditions of the self-stopping transmission while maintaining the workability in release mode are: 
Analysis of (21) shows that it limits the maximum permissible value of the parameter k 12 :
At the same time the recession condition of the engagements should be saved:
Kinematic diagram of the planetary transmission 
Analysis of the research results
The carried out analysis shows that the transmission 3 1 H A can be self-stopping during the backward stroke at the first or second variant maintaining high coefficient of efficiency values of the forward stroke. Fig. 3a shows the graphic of the wheels angles of inclination of the selfstopping transmission from the original profile, constructed according to the formula (24). The existence area of the first variant of self-stopping is the strip between the graphs 
